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1103-7 Fractional Flow Reserve After Stsnting to Predict Need 
for Repeated Target Vsaaei Rsvascuiarizatlon Durlng 
Follow-Up 
stent restenosis referred for possible VBT. Following further IVUS-guided dilatation, stent 
deployment may be improved. The exact role of this improvement on restenosis recur- 
rence remains to be determined. 
Nice H. Pi, for the FFR-post-stent-Registry Investigators, Catharina Hospital, 
Eindhovsn, The Netherlands. 
Background: In-stent restenosis occurs in 10.15% of patients despite optimum angio- 
graphic results. Coronary pressure measurement has been suggested as an additional 
physiologic method to optimize stent deployment. Aim of the present study was to inves- 
tigate the predictive value of pressure-derived fractional How reserve (FFR), measured 
immediately after stenting, for repeated target vessel revascularization (TVR) at 6-month 
follow-up. 
Methods: In 750 patients in 15 hospitals, stent implantation was guided by coronary pres- 
sure measurement and post-stent FFR was calculated as the ratio of hyperemic coronary 
pressure just distal and just proximal to the stented segment. Patients were divided in 5 
groups, according to the post-stent FFR: 0.96-1.0; 0.91-0.95; 0.65-0.90; 0.61-0.65; and 
0.75-0.60 
Results: Baseline characteristics, procedural characteristics and angicgraphic results 
were completely comparable in all groups. But a strong inverse correlation was found 
between post-stent FFR and need for TVR and event rate at B-month, ranging from 4% in 
patients with complete normalization of FFR after stenting to 36% in the worst group 
(table). 
Conclusion: FFR after stent implantation is a strong independent parameter to predict 
need for target vessel revascularization (TVR) et 6-month follow-up. Complete normal- 
ization of FFR after stent implantation can be achieved in 50% of the patients and is 
associated with a 6-month restenosis rate of 4% only. 
post-stent FFR 0.75-0.60 0.61-0.65 0.66-0.90 0.91-0.95 0.96-1.0 all patients 
number of patients 36 43 117 230 324 750 
refer diam (mm) 2.6kO.5 3.OztO.6 2.9t0.5 3.Od.6 3.2eO.5 3.1kO.6 
post-stent stenosis 12+9% 11+13% 10*10% 6*6% 6*10% 9+11% 
NR rate 37% 26% 16% 7% 4% 12% 
1103-8 Three-Dimenalonal Relationship Between Peri-Stsnt 
Plaque and Nsolntlmal Proliferation Throughout the 
Stentsd Segment: A Novel Intravascular Ultrasound 
Approach 
mMonno, Mamoo Nekamura. Brian K. Courtney, Toru Kataoka. Yasuhiro Honda, 
Shinjou Sonoda, Ali Hassan, Paul G. Yock, Peter J. Fitzgerald, Stanford Universify, 
Stanford, California. 
Background: Several 2-D IVUS studies of selected cross-sectlons have indicated that 
in-stent neointima tends to accumulate proportionally to peri-stent plaque distribution. 
The aim of this study was to use a newly developed algorithm to systematically evaluate 
this relationship in a 3-D perspective over the entire stented segment as well as to iden- 
tify the possible determinants of the spatial correlation. 
Methods: We analyzed 57 patients with 6.month IVUS after single balloon-expandable 
stent implantation. The contours of lumen, stent, and external elastic membrane (EEM) 
were extracted from the 3-D IVUS data set (echoPlaquem) at 1 mm intervals along the 
stented segment. Segments with moderate calcification were included, as long as the 
EEM border could be determined accurately. The contours were exported into custom- 
designed software to compute mean thickness of peri-stent plaque and neointimal hyper- 
plasia within 12 equally-spaced sectors in each frame, as referenced from the stent cen- 
ter. 
Results: A total of 173t6 sectors on 14.4kO.7 frames were examined per patient. Simple 
linear regression analysis of each patient showed a significant positive correlation (PC) 
between the mean thickness of peristent plaque end neointimal hyperplasia in 16 
patients (26%). Total neointimal volumes were similar in PC (+) and PC (-) (34.5 f 14.3 
vs 37.1 f 19.2 mm3, p=ns). A multivariate logistic regression model including variables of 
clinical and lesion characteristics showed diabetes melliius as an independent predictoF 
of PC (+) (~~0.024, OR 6.39). On the other hand, presence of moderate calcium, defined 
as maximum calcium arc M5’, was significantly associated with PC (-) (p=O.O36. OR 
5.72). 
Conclusions: 3-D IVUS analysis revealed a marked variability in correlation between 
underlying plaque burden and neointimal hyperplasla following stent implantation, which 
was significantly affected by both several clinical and lesion charactedstics. These obser- 
vations may provide important implications for optimal treatment strategies, including 
adjuntiive approaches to reduce in-stent restenosis. 
1103-g incidence of Stent Under-Deployment as a Cause of In- 
Stsnt Restenosis 
mDela Olivier F. Bertrand, Michel Joyal. Raoul Bonan, Jean-Claude 
Tardif, Montreal Head Institute, Montreal, Quebec, Canada, Quebec Head-Lung Institute/ 
Lava/ Hospital, Cluebec, Quebec, Canada. 
Background: Little data have been published concerning the importance of stent under- 
deployment (SU) as a contributing factor to in-stent restenosis. Moreover, it is unknown 
whether further PTCA improves stent deployment. 
Methods: Fifty-nine patients with in-stent restenosis presenting for possible vascular 
brachytherapy (VBT) were evaluated by intravascular ultrasound (IVUS) prior to and after 
PTCA. Previously established criteria of stent deployment were applied and incidence of 
SU was calculated. 
Conclusion: According to applied criteria, SU is detected in ZO-40% of patients with in- 
Criteria: Minimal Stent Cross Sectional Area Incidence Pre- Incidence Post- P 
(MSCSA) 
MSCSA 5 6mm2 
MSCSA 5 7mm2 
MSCSA < 55% mean ref. EEM area 
MSCSA 5 60% mean ref. lumen area 
MSCSA 5 90% mean ref. lumen area 
MCSA i 90% min ref. lumen area 
MSCSA 5 100% min ref. lumen area 
MSCSA < 90% distal ref. lumen area 
MSCSA < lOQ% distal ref. lumen area 
Complete Apposition 
Svmmetrv Index 
69% 
61% 
26% 
21% 
39% 
70% 
77% 
21% 
30% 
97% 
100% 
24% 
13% 
24% 
9% 
13% 
7% 
11% 
6% 
14% 
100% 
100% 
0.000 
0.000 
“S 
0.057 
0.000 
3 
0.000 
1 
0.000 
1 
0.052 
0.03 
ns 
“S 
1103-10 Myonecrosis Following Stsnt Placement: Association 
Between Impaired TM Myocardial Perfusion Grads 
(TMPG) and YRI Visualization of Mlcroinfarction 
Mark, James W. Choi, Sabina A. Murphy, Charles J. Davidson, Raymond J. 
Kim, C. Michael Gibson, Northwestern University Medical School, Chicago, Illinois, 
Harvard Clinical Research Institute, Boston, Massachusetts. 
Background: Myonecrosis following coronary stenting appears as regions of hyperen- 
hancement (HE) using contrast-enhanced MRI (ceMRI). We hypothesized that impaired 
tissue level perfusion using TIMI Myocardial Perfusion Grade (TMPG) following success- 
ful stenting is associated with the presence and degree of myonecrosis on ceMRI. 
Methods: 14 patients without prior myocardial infarction underwent ceMRl after success- 
ful stenting; 9 had procedure-related CK-MB elevation and 5 served as CK-MB negative 
controls. TMPG was determined pre- and post stent by angiographers blinded to CK-MB 
and ceMRl findings. 
Results: All 14 patients had target vessel TIMI grade 3 flow pre- and post-stent. TMPG 
was normal in 12/14 pre- and 704 post-stem. Post-stent TMPG <l (minimal dye entry or 
stain of myocardium) in the target vessel or its side branch was more common in the 
group with CK-MB elevation and HE wmpared to controls (8/g, 68.9% vs. l/5, 20.0%. 
p=O.O2). A post-stent decline in target vessel TMPG was associated with greater CK-MB 
elevation and HE mass (see figure). More extensive myonecrosis (CK-MB > 3X normal, 
HE mass > 3 gm) was observed more frequently if there was a decline in target vessel 
TMPG post-stem (3/3. lOO%, vs. 2/11, 16.2%, p=O.O3). 
Conclusions: These data provide further pathophysiologic evidence that CK-MB eleva- 
tion following successful stem placement is associated with a decline in tissue level per- 
fusion on angiography which is in turn associated with the magnitude of myonecrosis 
visualized on ceMRI. 
1103-11 Early Lumen Loss After Treatment of Dlffuas In-Stsnt 
Reatsnosis: After One-Hour Study Using lntrscoronary 
Ultrasound 
mIlllma. Masato Nakamura. Yoshihiro Nakajima, Takahiro Nishida, Terou 
Tsunoda, Yuji Ikari, Kazuhiro Ham, Tetsu Yamaguchi, Mitsui Memorial Hospital, Tokyo, 
Japan, Toho Unvi Sch of Med, Tokyo, Japan. 
Background: It has been shown that In-Stent restenosis (ISR) is dilated by combination 
of additional stent expansion and tissue extrusion outside the stent segment. However, 
significant lumen loss shortly after treatment of ISR has been demonstrated by intracoro- 
nary ultrasound (ICUS). Methode: Twelve diffuse ISR was studied. ICUS and Quantita- 
tive Coronary Angiography (QCA) was performed before, immediately after treatment. 
and 91+46 minutes later. ICUS and QCA analysis allowed measurements of stent, 
lumen, plaque burden, arterial areas. Reeufts: as follows in table. 
‘Before PCI vs After PCI, tAfter PCI vs 91 minutes later, f External Elastic Membrane 
Cross Section Area, The degree of early lumen loss was highly variable (mean 26r14%. 
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0 to 44%). Conclusion: Early lumen area loss occurred frequently at 91 minutes after response after conventional catheter-based treatment of SVG ISR lesions. This biologi- 
treatment of diffuse ISR. These data may suggest that early lumen loss may be one of cal difference may explain higher recurrence rates after treatment of SVG ISR lesions 
the important mechanisms of recurrence of ISR in diffuse ISR. without adjunct vascular brachytherapy. 
Before After P’ 91 min later Pt 
Ref diameter, mm 2.6OiO.47 2.77eO.40 0.01 2.71eO.32 NS 
MLD, mm 0.78*0.33 2.23+0.39 <0.0001 2.06kO.67 NS 
Lumen CSA. mm2 2.0*0.9 6.4il.3 <O.oool 4.5iO.8 <O.OOOl 
EEM CSAf , mm2 17.9*3.8 18.2e3.9 NS 18.4+4.0 NS 
Stent CSA, mm2 8.9a2.4 9.3*2.4 NS 9.2*2.3 NS 
Plaque CSA, mm2 15.9*3.3 ll.Et3.2 0.02 13.9*3.9 0.0001 
Length (mm) 
Post-intervention 
Native ISR (n=39) SVG ISR (n=36) P 
29ill.O 25klO.8 0.08 
1103-12 Direct Stenting Improves Target Lesion 
Revascuiarization in Saphenous Vein Graft Lesions: An 
intravascular Ultrasound-Guided Study 
An&&&k&, Roxana Mehran, Gary S. Mint& Alexandra J. Lansky, Gregg W. 
Stone, Alexandre Abizaid, George Dangas, Thos Limpijankit, Yanis lakovou, Jeffrey 
Moses, Martin B. Leon, Lenox Hill Heart & Vascular Institute, New York, Cardiovascular 
Research Foundation, New York. 
Mean stent CSA (mm2) 
Mean lumen CSA (mm2) 
Mean IH CSA (mm2) 
Max IH CSA (mm2) 
MLA (mm2) 
Follow-up 
Max IH CSA (mm2) 
MLA (mm2) 
6 
9.1+2.5 10.1*3.2 0.13 
5.8k2.4 7.3t2.3 0.007 
2.7i1.8 3.221.7 0.19 
3.8i1.7 4.8k2.4 0.12 
4.8i1.4 5.6*1.6 0.02 
5.3*1.5 8.2i3.2 co.ooo1 
3.0*1.3 2.8kl.3 0.53 
Max IH CSA (mm2) 
MLA (mm2) 
1.4zt1.3 4.4t2.1 <0.0001 
-1.7il.3 -2.8k1.7 0.004 
Background: Direct stenting (DS) may be associated with lower acute and long-term 
complications especially in saphenous vein graft lesions (SVG) that are prone to both 
acute complications (distal embolization. slow/no-reflow) and late recurrence. 
Methods: We analyzed 786 patients who underwent intravascular ultrasound (IVUS)- 
guided stent implantation in SVG lesions: 75 pts with DS and 711 with pre-dilation plus 
stenting (B+S). Pts were followed for one year. Acute procedural results and long-ten 
follow-up are reported (Table). Results: Pts treated with DS were older (71+8 YS 68+9 
years. p=O.Ol): had lower eiection fractions (35tll% vs 42*15%. p=O.O02): and mote 
degenerated SVG lesions (45% vs 28%, p=O.OOOl) compared to pts treated with 
B+S.Conclusions: Despite having more degenerated disease, pts treated with IVUS- 
guided DS of SVG lesions had (1) larger lumen dimensions, (2) fewer angiographic corn- 
plications, (3) a reduction in non-Q myocardial infarctions (reduced frequency of CK-MB 
elevation), and lower rates of TLR compared to pts treated with a strategy of B+S. Thus, 
IVUS-guided DS may be the preferred method of treating these high-risk Igsions. 
1104-14 Angiographic and intravascular Ultrasound Analysis of 
Overlapped Beta-Radiation Fields on Vessel Geometry 
After Manual Stepping Brachytherapy 
Thomas M. SChielQ. Andreas Kbnig, Andrea Zimmermann. Johannes Rieber, Florian 
Krijtz, Hae-Young Sohn. Monika Baylacher, Barbara Pbllinger, Ralf Kantlehner. Eckarl 
Diihmke, Karl Theisen, Volker Klaus& University Hospital, Ludwig-Maximilians- 
University, Munich, Germany 
Angiographic complications, % (dissections, distal 
embolization, or slow/no reflow 
# of stents 
CK-MB elevation(>5x normal),% 
Final IVUS lumen area, mm2 
Final IVUS minimum stent area, mm* 
Final IVUS minimum lumer diameter(mm) 
l-year target lseion revascularization, % 
DS B+S P 
2.3 8.9 0.001 
2.0*1.2 1.9e1.2 NS 
15 26 0.07 
8.71i2.75 8.11t2.47 0.004 
9.0222.42 8.3122.44 0.01 
3.2~0.4 2.9+0.5 0.001 
6.4 16.1 0.03 
Background: lntracoronary radiation has been shown to be effective for the treatment of 
in-stem restenosis. Longer lesions exceed available radiation length requiring manual 
stepping for complete coverage of the injured vessel segment. We investigated the 
effects of overlapped radiation fields on the vessel geometry. 
Methods: Serial angiographic and intravascular ultrasound analysis was performed in 17 
patients. Following interventional procedures, a non-centered 9OSr/9OY seed train of 
40mm length was used for brachyiherapy. The radiation catheter was positioned in 2 
steps. Exact positioning avoiding gaps or overlaps was attempted. Serial (post radiation 
and follow-up) quantitative coronary angiography measurements of minimal lumen diam- 
eter (MLD) and late lumen loss (LLL) and volumetric intravascular ultrasound measure- 
ments (automated motorized pullback, speed 0.5mmlsec) of the lumen cross sectional 
area (CSA) (LA), stent CSA (SA), total vessel CSA (VA), neointima CSA (NIA) and peris- 
tent CSA (PSA) were performed at overlapped and adjacent sites. 
Results: Mean lesion length was 52.5i17.2mm. Reference diameter measured 
3.020.5mm. Radiotherapy was successful in all patients. Complete match of overlapped 
radiation fields was achieved in 1 patient, geographic miss occured in 1 patient (-0.8mm) 
and overlap in 15 patients (range 0.5 to 4.6mm). At 9 months, there was no evidence of 
perforation or aneurysm at the overlapped segments. Angiographic and IVUS results are 
shown in the table. 
POSTER SESSION 
1104 Intravascular Ultrasound and 
Mechanisms of Disease 
Monday, March 18, 2002, NoonQ:OO p.m. 
Georgia World Congress Center, Hall G 
Presentation Hour: Noon-l :00 pm 
1104-13 Serial (Postintervention and Follow-Up) Volumetric 
intravascular Ultrasound Findings in Recurrent InStent 
Restenosis Lesions: A Comparison of Native Coronary 
Artery and Saphenous Vein Grafts After Conventional 
Catheter-Based Treatment 
Parameter Overlapped segment Adjacent segment p value 
MLD post intervention [mm] 2.87kO.89 2.78M.69 0.456 
MLD follow-up [mm] 2.65fl.65 2.44t0.74 0.387 
LLL [mm] 0.22*0.31 0.34fito.27 0.552 
Change mean SA [mm7 -0.2810.45 -0.221to.43 0.981 
Change mean LA [mm2] -0.57fl.2 -0.93+1 .l 0.355 
Change mean NIA [mmz] +0.2*1.1 +0.71*1.3 0.245 
Change mean VA [mm’] -0.42+0.88 +0.49M.71 0.001 
Change mean PSA [mm21 -1.37*1.22 +0.7lK).82 0.011 
Javed, Gary S. Mintz, Marco T. Castagna, Marco Zimarino, Ron Waksman, 
August0 D. Pichard, Lowell F. Satler, Kenneth M. Kent, Neil J. Weissman. 
1104-15 Variability of Area Measurements Obtained With 
Different intravascular Ultrasound Catheter Systems: 
Impact on Clinical Trials and a Method for Accurate 
Calibration 
We compared serial (post-intervention and follow-up) volumetric intravascular ultrasound 
(IVUS) findings after conventional catheter-based treatment of recurrent in-stent resteno- 
sis (ISR) lesions in native coronaty arteries and saphenous vein grafts (SVG). Patients 
were selected from the placebo arms of two randomized intracoronaly y-radiation trials 
WRIST (Washington Radiation For In-Stent Restenosis Trial)and SVG WRIST. IVUS 
measurements included mean stem, lumen, intimal hyperplasia (IH=stent-lumen) cross- 
sectional areas (CSA); minimum lumen CSA (MLA); and maximum (Max) IH CSA 
Results. Native ISR lesions were slightly longer. Mean post-intervention stent and IH 
CSA were similar in native and SVG ISR lesions. However, post-intervention mean and 
minimum lumen CSA’s were significantly larger in SVG WRIST lesions (Table). At follow- 
up there was a more heterogeneous response in IH distribution over the length of SVG 
ISR lesions resulting in a greater increase in maximum IH CSA and a greater decrease in 
follow-up minimum lumen CSA in SVG lesions. 
Conclusion. Serial IVUS analysis shows that there is a more heterogeneous neointimal 
&&II Schoenm, Timothy D. Crowe, William A. Magyar, Shelly Sapp, Jennifer 
Popovich, Geoffrey D. Vince, Steven E. Nissen, Murat E. Tuzcu, The Cleveland Clinic 
Foundation, Ceveland, Ohio. 
Background: Intravascular ultrasound allows precise and highly reproducible measure- 
ments of coronary alter’y dimensions. Atherosclerotic plaque burden is the major end- 
point in ongoing progression trials. The variability of cross-sectional area (CSA) 
measurements between different catheter systems is incompletely characterized. 
Methods: Intravascular ultrasound imaging was performed using a cylindrical phantom 
with 5 sections of different known CSA ranging from 3.24 to 27.99 mm2. A total of 3842 
in-vitro measurements with 4 different catheter systems (AtlantisTM, Ultra-CrossTM, In- 
VisionTM, Avena+) ware performed. These measurements were divided into a model 
building and a validation dataset. Models containing up to a 8th order term were evalu- 
ated. The adjusted R2. the prediction sum of squares (PRESS) and the mean square 
prediction error (MSPR) ware used in the model selection process. 
Results: Over- and under- estimation of the true CSA of up to 18% was observed with 
different catheter systems. Calibration equations for the different systems could be devel- 
